Identification of specific nonbridging phosphate oxygens important for DNA cleavage by human topoisomerase I.
Methylphosphonate-bearing oligonucleotides are characterized by the replacement of one of the nonbridging oxygen atoms with a methyl group. While neutralizing the negative charge associated with the phosphodiester at the point of substitution, the methyl group also imparts chirality to the phosphorus atom. Herein we report the synthesis of a number of oligonucleotides containing isomerically pure S(p) and R(p) methylphosphonates at single positions for the purpose of investigating the hydrogen-bonding contacts necessary for human topoisomerase I function. It was possible to correlate these data to the recent X-ray crystal structure of a truncated form of the enzyme and demonstrate a severe decrease of cleavage efficiency when any of the nonbridging oxygen atoms upstream from the cleavage site was removed. Also observed was increased cleavage for oligonucleotides substituted with methylphosphonates downstream from the cleavage site. These effects were shown to be due primarily to alteration of the binding of the modified DNA substrates by human DNA topoisomerase I.